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(54) IVIEDICINE LIQUID INJECTION DEVICE FOR INJECTING PLURAL KINDS OF MEDICINE 
LIQUID WITHOUT MIXING THEM 



(57) The present invention provides liquid injector 
100 in which a patient is connected to a plurality of sy- 
ringes 201 , 202 trough patient tube 223 and a plurality 
of syringe tube 221 , 222. When a liquid is Injected into 
the patient from one of syringes 201 , 202, syringe tube 
222 or 221 connected to the other of syringes 202, 201 



is blocked, so that the liquid injected into the patient from 
the one of syringes 201 , 202 does not flow back into the 
other of syringes 202, 201 . Therefore, It Is possible to 
provide liquid injector 100 capable of preventing a back- 
flow of a plurality of kinds of liquids freely injected Into 
a patient. 
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Description 

Technical Field 

[0001] The present invention relates to a liquid injec- s 
tor for injecting a liquid into a patient, and more partic- 
ularly, to a liquid injector for Injecting liquids from a plu- 
rality of syringes into a patient. 

Background Art 

[0002] Cun-ently, CT (Computed Tomography) scan- 
ners used in medical facilities can create cross-sectional 
Images of a patient by the application of X-ray Imaging. 
MR! (Magnetic Resonance Imaging) apparatuses can 
create cross-sectional images of a patient in real time 
with the magnetic resonance effect. Angiographic appa- 
ratuses can image blood vessels of a patient by the ap- 
plication of the X-ray imaging. 
[0003] When the abovementioned apparatuses are 
used, a patient may be injected with a liquid such as a 
contrast medium and saline. Liquid Injectors for auto* 
matically perfomning the injection have been put into 
practical use. A conventional example of such liquid in- 
jectors is hereinafter described with reference to Fig. 1 . 
[0004] Liquid injector 1 illustrated herein includes a 
number of replaceable syringes 1 0 and one liquid injec- 
tor section 20. Two syringes 1 0, at most, are set to liquid 
injector section 20. Each of syringes 1 0 consists of one 
cylinder member 11 and one piston member 12. Cylin- 
der member 12 has one hole portion 13 formed therein 
to open at its trailing end face. 
[0005] Cylinder member 1 1 1s closed at its leading end 
face and has hollow conduit portion 14 fonned therein 
in the center. Hole portion 1 3 extends along conduit por- 
tion 14 to the leading end of conduit portion 14. Piston 
member 12 Is slidably inserted into hole portion 13 of 
cylinder member 11. Piston flange 15 and cylinder 
flange 1 6 are fonned on the circumference at the trailing 
ends of cylinder member 11 and piston member 12, re- 
spectively. 

[0006] Liquid injector section 20 has one syringe hold 
member 21 and two syringe drive mechanisms 22. Two 
concaves 23 for Individually holding cylinder members 
11 of two syringes 10 are fomried In one syringe hold 
member 21 . Two syringe drive members 22 are individ- 
ually disposed in the rear of two concaves 23. Syringe 
drive mechanisms 22 hold and slid piston members 12 
of syringes 10. 

[0007] Liquid injector 1 also has branch tube 30 which 
Includes tube connecting member 33 serving as one 
tube connecting means for connecting the trailing end 
of one patient tube 31 to the leading ends of two syringe 
tubes 32. The trailing ends of two syringe tubes 32 of 
branch tube 30 are individually connected to conduits 
14 of two syringes 10. A catheter, for example, Is con- 
nected through an extension tube to the leading end of 
patient tube 31 of branch tube 30, and the catheter is 



connected to a patient (not shown). 
[0008] With the structure as described above, liquid 
injector 1 of the conventional example allows two l^inds 
of liquids to be injected into a patient from two syringes 
10 with one liquid injector section 20. For example, it is 
possible that a contrast medium and then saline are in- 
jected into a patient whose cross-sectional images are 
to be created with a CT scanner. 
[0009] In liquid injector 1 described above, however, 
the patient is simply connected to two syringes 10 
through branch tube 30. When one of two syringes 10 
is driven to inject a liquid into the patient, that liquid may 
flow back into the other of syringes 1 0. To prevent such 
a backflow, some measures may be taken including a 
switching valve contained in tube connecting member 
33 of branch tube 30, or a one-way valve inserted into 
syringe tube 32 of branch tube 30 (neither shown). 
[0010] When the switching valve is contained, how- 
ever, the manual operation thereof is troublesome to 
possibly cause erroneous operation of driving syringe 
1 0 connected to closed syringe tube 32. In liquid injector 
1 , a small amount of blood may be sucked from a patient 
with syringe 1 0 in order to ensure that patient tube 31 is 
appropriately connected to the patient. This operation 
cannot be perfonmed in the liquid injector of the structure 
in which the one-way valve is inserted into syringe tube 
32. 

Disclosure of Invention 

[0011] The present invention has been made in view 
of the abovementioned problems, and it is an object of 
the present invention to provide a liquid Injector capable 
of easily Injecting a plurality of kinds of liquids to a pa- 
tient and preventing a backflow of the liquid. 
[001 2] A liquid Injector according to the present inven- 
tion injects a liquid into a patient from a syringe having 
a cylinder member and . a piston member inserted slida- 
bly Into the cylinder member. The liquid injector has a 
patient tube, a plurality of syringe tubes, a tube connect- 
ing means, a syringe hold member, a plurality of syringe 
drive mechanisms, a plurality of tube block mecha- 
nisms, and an interlock control means. 
[001 3] The patient tube has a leading end connected 
to the patient. The plurality of syringe tubes are connect- 
ed to the plurality of syringes, individually. The tube con- 
necting means connects a trailing end of the patient tube 
to leading ends of the plurality of syringe tubes. The sy- 
ringe hold member removably holds the plurality of sy- 
ringes. Each of the plurality of syringe drive mechanisms 
causes each of the plurality of syringes to perform injec- 
tion of the liquid by relatively moving the cylinder mem- 
ber and/or the piston member. The plurality of tube block 
mechanisms individually block the plurality of syringe 
tubes to allow opening or closing thereof. The interlock 
control means Interlocks the operation of the plurality of 
tube block mechanisms and the plurality of syringe drive 
mechanisms to match the syringes tubes, only one of 
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which is connected, with the syringes, only one of which 
is driven. 

[0014] Therefore, in the liquid injector according to the 
present invention, the patient Is connected to the plural- 
ity of syringes through the patient tube and the plurality s 
of syringe tubes, but when the liquid Is injected into the 
patient from one of the plurality of syringes, the syringe 
tube connected to the other syringe is blocked. It is thus 
possible to prevent the liquid injected from the one sy- 
ringe Into the patient from flowing back into the other 
syringe. 

[001 5] Various means refen-ed to in the present inven- 
tion may be any as long as It is fonned to realize the 
function, and for example, can be realized as dedicated 
hardware which performs a predetermined function, a 
data processing apparatus which has a predetemnlned 
function provided by a computer program, a predeter- 
mined function realized inside a data processing appa- 
ratus by a computer program, a combination thereof, 
and the like. 

[0016] Various components referred to in the present 
invention do not need to be independent items, and it is 
possible that a plurality of components is fonned as one 
member, a component is contained as part of another 
component, and a component shares a portion with an- 
other component. 

Brief Description of the Drawings 

[0017] 

Fig. 1 IS a perspective view showing the outer ap- 
pearance of a liquid Injector of a conventional ex- 
ample. 

Fig. 2 is a perspective view showing the outer ap- 
pearance of major portions of a liquid injector of an 
embodiment according to the present invention. 
Fig. 3 is a perspective view showing the outer ap- 
pearance of the whole liquid injector. 
Fig. 4 is a perspective view showing the outer ap- 
pearances of the liquid injector and a CT scanner. 
Fig. 5 is a block diagram showing the circuit config- 
uration of the liquid injector. 
Figs. 6a and 6b are schematic plan views showing 
the operation of the main portions of the liquid In- 
jector. 

Fig. 7 is a flow chart showing a method of Injecting 
liquids with the liquid injector. 
Fig. 8 is a plan view showing the main portions of a 

first variation. 

Fig. 9 is a plan view showing the main portions of a 
second variation. 

Figs. 10a and 10b are perspective views showing 
the main portions of third variation. 
Rg. 1 1 is a rear view showing the main portions of 
the third variation. 



Best Mode for Carrying Out the Invention 

[0018] An embodiment of the present invention is 
hereinafter described with reference to Figs. 2 to 6. In 
the embodiment, components identical to those In the 
abovementioned conventional example are designated 
with the same names and detailed description thereof 
is omitted. 

[0019] As shown in Fig. 3, liquid injector 100 of the 
embodiment has body 102 set on the top end of stand 
101 . Operation panel 104 and liquid crystal display 105 
are mounted on body 102. Ann 106 is attached to the 
side of body 1 02. Injection head 1 1 0 serving as a syringe 
hold member Is attached to the top end of arm 106. 
[0020] As shown in Fig. 2, injection head 110 has two 
concaves 1 1 2 on the top surface of syringe hold member 
111 . Cylinder members 211 of first and second syringes 
201, 202 are individually and removably held in con- 
caves 112. First syringe 201 contains a contrast medium 
with high viscosity as a liquid, and second syringe 202 
contains saline with low viscosity as a liquid (neither 
shown). 

[0021] First and second drive mechanisms 113, 114 
are contained in a rear portion of injection head 110 to 
serve as a first syringe drive mechanism and a second 
syringe drive mechanism, respectively. First and second 
drive mechanisms 113, 114 individually hold and slide 
piston members 212 of first and second syringes 201 , 
202. 

[0022] Similarly to conventional liquid injector 1 , in liq- 
uid injector 100, branch tube 220 has first and second 
tubes 221 , 222 sen/ing as a first syringe tube and a sec- 
ond syringe tube, respectively, connected to patient 
tube 223 through tube connecting member 224 serving 
as a tube connecting means. Branch tube 220 is used 
to connect first and second syringes 201 , 202 to a pa- 
tient (not shown). 

[0023] First and second block mechanisms 115, 116 
serving as a first tube block mechanism and a second 
tube block mechanism, respectively, are provided In the 
front of injection head 110. Each of first and second 
block mechanisms 115,116 blocks each of first and sec- 
ond tubes 221 , 222 to allow opening or closing thereof. 
[0024] More specifically, as shown in Figs. 6a and 6b, 
first block mechanism 115 has first hold member 121 
and first press member 122, while second block mech- 
anism 116 has second hold member 123 and second 
press member 124. First hold member 121 is disposed 
at a position opposite to first press member 1 22 through 
first tube 221, while second hold member 123 is dis- 
posed at a position opposite to second press member 
124 through second tube 222. 

[0025] First press member 122 and second press 
member 124 are fonned to be integral with both ends of 
one press slider member 125 on the left and the right, 
and press slider member 1 25 Is supported to be slldable 
to left and right by an open or close Interiock mechanism 
(not shown). Thus, first and second block mechanisms 
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11 5 J 1 6 are interlocked such that one of them is opened 
when the other is closed, 

[0026] The portions of first and second press mem- 
bers 122, 124 opposite to first and second hold mem- 
bers 121 , 123 are formed on convex surfaces of a cyl- 
inder. The portions of first and second hold members 

121, 123 opposite to first and second press members 

122, 124 are fomned on concave surfaces of the cylin- 
der. 

[0027] As shown In Fig. 5, liquid Injector 100 of the 
embodiment has integrative control circuit 130 serving 
as an Interlock control means. Operation panel 104, liq- 
uid crystal display 105, first drive motor 131, second 
drive motor 132, first block sensor 133, second block 
sensor 134, connection switch motor 135 and the like 
are connected to integrative control circuit 130. 
[0028] First and second drive motors 131, 132 are 
drive sources for individually operating first and second 
drive mechanisms 113, 114. Connection switch motor 
135 is a drive source for operating the open or close 
interlock mechanism. Since connection switch motor 
1 35 is connected to press slider member 1 25 of the open 
or close interlock mechanism, for example through a 
wonn gear (not shown), press slider member 1 25 is fix- 
edly held at a position to which it Is slid. First and second 
block sensors 133, 134 are realized, for example by 
photosensors (not shown) for detecting the position of 
press slider member 1 25, to individually sense the clos- 
ing of first and second block mechanisms 115, 116. 
[0029] Integrative control circuit 130 is realized by a 
so-called microcomputer and integrally controls the 
abovementioned sections in accordance with imple- 
mented computer programs. Although details are de- 
scribed later, integrative control circuit 130 thus Inter- 
locks the operation of first and second block mecha- 
nisms 115, 116 and first and second drive mechanisms 
113, 114 to match first and second tubes 221 , 222, only 
one of whteh is connected, with first and second syring- 
es 201 , 202, only one of which Is driven. 
[0030] As shown in Fig. 4, liquid injector 100 of the 
embodiment is used near imaging unit 301 of CT scan- 
ner 300 and is connected to control unit 302 of CT scan- 
ner 300 as required. Control unit 302 is realized by a 
computer system and controls the operation of imaging 
unit 301 and displays cross-sectional Images. 

Operation Of The Embodiment 

[0031] With the structure as described above, liquid 
injector 1 00 of the embodiment can freely inject a con- 
trast medium and saline, which are liquids, Into a patient 
who is subjected to imaging with CT scanner 300, by 
way of example. In this case, an operator connects pa- 
tient tube 223 of branch tube 220 to the patient and con- 
nects first and second tubes 221 , 222 of branch tube 
220 to first and second syringes 201 , 202, respectively. 
[0032] The operator then sets first and second syring- 
es 201 , 202 into concaves 112 of injection head 110 of 



liquid Injector 1 00 and passes first and second tubes 
221, 222 through first and second block mechanisms 
115, 116 of injection head 110. 
[0033] In this state, for example, when the contrast 

5 medium Is injected to the patient from first syringe 201 , 
the operator perfomis predetennined operation on op- 
eration panel 104 of liquid injector 100. Then, as shown 
in Fig. 7] integrative control circuit 130 senses the op- 
eration (step SI ) and normally rotates connection switch 

10 motor 135 until second block sensor 134 senses the 
closing of second block mechanism 116 (steps 82 and 
S3). 

[0034] In this state, integrative control circuit 130 ac- 
tivates first drive motor 1 31 for first drive mechanism 1 1 3 

IS to inject the contrast medium from first syringe 201 Into 
the patient (step S4). Integrativecontrol circuit 130 stops 
first drive mechanism 113 to temninate the injection of 
the contrast medium in response to the operator making 
Input to operation panel 1 04 for stopping the injection or 

20, in response to first drive mechanism 1 1 3 operating to a 
set position (step S5). 

[0035] Similarly, when the saline is injected to the pa- 
tient from second syringe 202, integrative control circuit 
130 senses predetennined operation on operation pan- 

25 el 1 04 (step S6) and reversely rotates connection switch 
motor 1 35 until first block sensor 1 33 senses the closing 
of first block mechanism 115 (steps S7 and S8). Inte- 
grative control circuit 130 then activates second drive 
mechanism 1 1 4 to inject the saline Into the patient from 

30 second syringe 202 (steps S9 and S1 0). 

Effect Of The Embodiment 

[0036] In liquid Injector 100 of the embodiment, the 

35 patient is connected to first and second syringes 201 , 
202 through patient tube 223 and first and second tubes 
221 , 222 as described above. It is thus possible to freely 
inject the contrast medium and the saline into the patient 
from first and second syringes 201 , 202. 

40 [0037] In addition, second tube 222 connected to sec- 
ond syringe 202 is blocked as shown in Fig. 6(b) when 
the contrast medium is injected into the patient from first 
syringe 201. This prevents a backflow of the contrast 
medium in first syringe 201 into second syringe 202. 

45 [0038] Similarly, when the saline is injected into the 
patient from second syringe 202, first tube 221 connect- 
ed to first syringe 201 is blocked as shown In Fig. 6(a) 
and therefore the saline in second syringe 202 does not 
flow back into first syringe 201 . 

50 [0039] Particulariy, since first and second press mem- 
bers 122, 124 and first and second hold members 121 , 
1 23 block first and second tubes 221 , 222 with the con- 
vexes and the concaves of the cylinder, a backflow of 
the contrast medium or the saline can be prevented re- 

55 liably. 

[0040] In addition, liquid injector 100 of the embodi- 
ment does not employ a one-way valve for preventing 
a backflow as described above. This allows, for exam- 
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pie, a small amount of blood to be sucked from the pa- 
tient with second syringe 202 in order to ensure that pa- 
tient tube 223 Is appropriately connected to the patient. 
In this case, first tube 221 which is not used to sucl< 
blood is blocked, so that the contrast medium in first sy- 
ringe 201 can be prevented from being sucked into sec- 
ond syringe 202. 

[0041] Furthemfiore, in liquid injector 100 of the em- 
bodiment, the drive of first and second syringes 201 , 202 
and the opening or closing of first and second tubes 221 , 
222 are automatically controlled in association as de- 
scribed above. Thus, liquid injector 100 does not suffer 
erroneous operation, for example driving first syringe 
201 while first tube 221 is blocked, and a complicated 
action is not necessary such as manual operation of a 
switching valve. 

[0042] Moreover, in liquid injector 100 of the embodi- 
ment, first and second block mechanisms 115, 116 are 
fomned as the integral unit, and second block mecha- 
nism 116 reliably opens second tube 222 when first 
block mechanism 115 blocks first tube 221, and first 
block mechanism 1 1 5 reliably opens first tube 221 when 
second block mechanism 116 blocks second tube 222. 
Consequently, one of first and second tubes 221 , 222 
can be selectively blocked without fail. 

Variations Of The Embodiment 

[0043] The present invention is not In any way limited 
to the abovementioned embodiment, and a number of 
variations are pemnitted without departing from the spirit 
and scope thereof. For example, while the abovemen- 
tioned embodiment has shown liquid injector 100 which 
has two syringes 201 , 202 mounted thereon, a liquid in- 
jector (not shown) which has three or more syringes 
mounted thereon can be realized. 
[0044] Also, while first and second tubes 221 , 222 are 
connected to patient tube 223 through separate tube 
connecting member 224 in the abovementioned embod- 
iment, it is possible that first and second tubes 221 , 222 
and patient tube 223 are formed as an integral part. 
[0045] I n addition , while the abovementioned embod- 
iment has shown that none of first and second tubes 
221 , 222 and patient tube 223 have a one-way valve, at 
least one of them can contain a one-way valve. Howev- 
er, when a small amount of blood is sucked from the 
patient with second syringe 202 in order to ensure that 
patient tube 223 is appropriately connected to the pa- 
tient as described above, such a one-way valve is pref- 
erably contained only in first tube 221 . 
[0046] While first and second block mechanisms 115, 
116 are formed as the integral unit and one of first and 
second tubes 221, 222 is selectively blocked in the 
abovementioned embodiment, the first and second 
block mechanisms can be fomied separately and oper- 
ated individually. 

[0047] in this case, one of first and second tubes 221 , 
222 can be selectively opened and the other can be 



closed as described above. However, it is preferable 
that both of first and second tubes 221 , 222 are nomnaily 
blocked, and only when one of first and second syringes 
201 , 202 is driven, the associated one of first and sec- 

5 ond tubes 221 , 222 is opened. 

[0048] The abovementioned embodiment has shown 
that press slider member 1 25 of the open or close Inter- 
lock mechanism is connected to connection switch mo- 
tor 135 through the womri gear and thus press slider 

10 member 1 25 is fixedly held when connection switch mo- 
tor 135 is stopped. Alternatively, connection switch mo- 
tor 1 35 can be realized by a stepping motor to hold press 
slider member 125, or a dedicated lock mechanism (not 
shown) can be additionally provided to hold press slider 

IS member 125. 

[0049] While the abovementioned embodiment has 
shown that the portions of first and second press mem- 
bers 122, 124 and first and second hold members 121 , 
123 for blocking first and second tubes 221, 222 are 

20 formed of the convexes of the cylinder and the concaves 
fit thereto, the portions can be planes or S-shaped por- 
tions. 

[0050] In the abovementioned embodiment, the open 
or close interlock mechanism selectively blocks one of 
25 first and second tubes 221 , 222 with slidably supported 
press slider member 1 25. As an alternative example, as 
shown in Fig. 8, pivotalty supported press pivot member 
1 41 can be used to selectively block one of first and sec- 
ond tubes 221,222. 
30 [0051] Alternatively, as shown in Fig. 9, first press 
member 1 22 and second press member 1 24 can be sl- 
idably supported by a guide rail (not shown) and the like, 
and connected to crank member 144 of open or close 
interlock mechanism 143 through first link member 145 
35 and second link member 1 46, respectively. 

[0052] In open or close interiock mechanism 143, 
cran k mernber 1 44 Is f omned in discoid shape , and con- 
vex 1 47 fonmed on the surface abuts on first and second 
block sensors 148, 149 which are realized by mechan- 
ic leal switches. It is thus possible to reliably sense the se- 
lective blocking of one of first and second tubes 221 , 
222 with the simple structure. 
[0053] As a further alternative, as shown in Figs. 1 0a 
and 1 0b and Fig. 1 1 , it is possible that first press member 
45 161 and second press member 1 62 are supported slid- 
ably in the same direction to face first hold member 1 63 
and second hold member 1 64, respectively, and to en- 
gage with a surface of rotatable cam member 1 67 of 
open or close interiock mechanism 166, on which con- 
so caves and convexes are formed. 

[0054] As in open or close interiock mechanism 1 66, 
convex 1 68 of cam member 1 67 can be sensed by first 
block sensor 133 and second block sensor 134, and 
convexes 169 and 170 of first press member 161 and 
55 second press member 1 62 can be immediately sensed 
by first block sensor 133 and second block sensor 134. 
[0055] In open or close interlock mechanism 166, 
since first and second press members 1 61 , 1 62 release 



5 

11/20/2006, EAST Version: 2.1.0.14 



9 



EP 1 541 184 A1 



10 



the blocking of first and second tubes 221 , 222 by their 
trailing ends being fit In concave 173 of the surface of 
cam nnember 167. Thus, after one of the tubes Is com- 
pletely blocked, the blocking of the other can be re- 
leased, thereby making it possible to reliably prevent a 
backflow of the contrast medium and the like. 
[0056] In addition, since concave 1 74 in which both of 
first and second press members 161, 162 are simulta- 
neously located is also fornied on cam member 167 in 
open or close Interlock mechanism 1 66, first and second 
tubes 221 , 222 can be released from blocking simulta- 
neously as desired, and first and second tubes 221 , 222 
can be easily loaded. 

[0057] To ensure such operation, convexes 1 69, 1 70 
of first press member 161 and second press member 
1 62 are preferably sensed directly by first block sensor 
133 and second block sensor 134 described above. 
However, it Is possible to provide dedicated release sen- 
sor 1 76 for sensing both of first and second press mem- 
bers 161 , 162 being fit in concave 174. 



Claims 

1. A liquid injector for Injecting a liquid into a patient 
from a syringe having a cylinder member and a pis- 
ton member inserted slidably into the cylinder mem- 
ber, comprising: 

a patient tube having a leading end connected 
to the patient; 

a plurality of syringe tubes, each of their trailing 
ends being connected to each of a plurality of 

the syringes; 

tube connecting means for connecting a trailing 
end of the patient tube to leading ends of a plu- 
rality of the syringe tubes; 
a syringe hold member for removably holding 
a plurality of the syringes; 
a plurality of syringe drive mechanisms; each 
of the mechanisms causing each of a plurality 
of the syringes to perfomn injection of the liquid 
by relatively moving the cylinder member and/ 
or the piston member; 

a plurality of tube block mechanisms, each of 
the mechanisms blocking each of a plurality of 
the syringe tubes to allow opening or closing 
thereof; and 

interlock control means for Interiocking opera- 
tion of a plurality of the tube block mechanisms 
and a plurality of the syringe drive mechanisms 
to open only one of the syringe tubes and drive 
only one of the syringes associated with the 
opened syringe tube. 

2. The liquid Injector according to claim 1 , wherein the 
number of each of the syringes, the syringe tubes, 
the syringe drive mechanisms, and the tube block 



mechanisms is two, and 

the liquid injector further comprising an open 
or close interlock mechanism for interiocking open- 
ing or closing operation of the two tube block mech- 
5 anisms such that one of them is opened when the 
other is closed. 

3. The liquid injector according to claim 2, wherein a 
first one of the tube block mechanisms has a first 

10 press member disposed movably at a position for 
pressing a first one of the syringe tubes and a first 
hold member disposed opposite to the first press 
member through the first syringe tube, 

a second one of the tube block mechanisms 

f3 has a second press member disposed movably at 
a position for pressing a second one of the syringe 
tubes and a second hold member disposed oppo- 
site to the second press member through the sec- 
ond syringe tube, and 

20 the open or close interlock mechanism has a 

press slider member supported slidably and having 
the first press member and the second press mem- 
ber formed thereon to be integral therewith. 

25 4. The liquid injector according to claim 2, wherein a 
first one of the tube block mechanisms has a first 
press member disposed movably at a position for 
pressing a first one of the syringe tubes and a first 
hold member disposed opposite to the first press 

30 member through the first syringe tube, 

a second one of the tube block mechanisms 
has a second press member disposed movably at 
a position for pressing a second one of the syringe 
tubes and a second hold member disposed oppo- 

35 site to the second press member through the sec- 
ond syringe tube, and 

the open or close interlock mechanism has a 
press pivot member having the first press member 
and the second press member formed integrally 

40 and supported pivotally. 

5. The liquid Injector according to claim 2, wherein a 
first one of the tube Iplock mechanisms has a first 
press member disposed movably at a position for 

45 pressing a first one of the syringe tubes and a first 
hold member disposed opposite to the first press 
member through the first syringe tube, 

a second one of the tube block mechanisms 
has a second press member disposed movably at 

50 a position for pressing a second one of the syringe 
tubes and a second hold member disposed oppo- 
site to the second press member through the sec- 
ond syringe tube, and 

the open or close interlock mechanism has a 

55 crank member supported pivotally on Its own trailing 
end, afirst link memberforconnectlng a leading end 
of the crank member to the first press member, and 
a second link member for connecting the leading 
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end of the crank member to the second press mem- 
ber. 

6. The liquid injector according to claim 2, wherein a 
first one of the tube block mechanisms has a first s 
press member disposed movably at a position for 
pressing a first one of the syringe tubes and a first 
hold member disposed opposite to the first press 
member through the first syringe tube, 

a second one of the tube block mechanisms io 
has a second press member disposed movably at 
a position for pressing a second one of the syringe 
tubes and a second hold member disposed oppo- 
site to the second press member through the sec- 
ondsyringe tube, and '5 

the open or close interlock mechanism has a 
cam member supported pivotally and having a con- 
cave and a convex with which the first press mem- 
ber and the second press member engage. 

20 

7. The liquid injector according to any one of claims 2 
to 6, further comprising a first block sensor for sens- 
ing a first one of the syringe tubes being blocked 
and a second block sensor for sensing a second 
one of the syringe tubes being blocked, 25 

wherein the interlock control means activates 
a second one of the syringe drive mechanisms after 
the first block sensor senses the blocking and acti- 
vates a first one of the syringe drive mechanisms 
after the second block sensor senses the blocking, so 

8. The liquid injector according to any one of claims 1 
to 7, further comprising a one-way valve for regu- 
lating the movement of the liquid in a direction from 

the syringe to the patient, the at least one one-way 35 
valve being provided for at least one of the patient 
tube and a plurality of the syringe tubes. 
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